Distinctive gene expression of receptor-type tyrosine kinase families during rat hepatocarcinogenesis.
Growth factor receptor tyrosine kinase signaling plays key roles in regulating growth of normal hepatocytes, however, which receptor-type tyrosine kinase (RTK) is involved in hepatocarcinogenesis remains undetermined. The aim of this study was to characterize the expression of these receptors in different stages of rat liver carcinogenesis. We compared the expression profile of RTK genes in rat normal liver and diethylnitrosamine-induced hepatoma tissues using a homology cloning method with degenerated primers. In situ hybridization, immunohistochemical staining, and RT-PCR were performed to analyze the cell type-specific expression of target RTKs during the chemically-induced hepatocarcinogenesis. Sequence analysis of 459 clones identified 23 different RTK genes. The Tie-2, c-Met, and Flk-1 genes were the most abundant RTK genes cloned in rat hepatoma compared to normal liver. In situ hybridization and immunohistochemical studies showed overexpression of c-Met and Flk-1 in GST-P positive preneoplastic lesions as well as neoplastic lesions. Tie-2 was expressed not only in endothelial cells but also in so-called oval cells, which are thought to be liver stem cells. Tie-2 ligand, angiopointin-1, mRNA was detected in both normal livers and hepatoma cells/tissues. In contrast, angiopoietin-2 mRNA was detected only in hepatoma tissues. These results indicate that c-Met, Tie-2 and Flk-1 signals play important roles in different stages of chemically-induced hepatocarcinogenesis. Distinctive gene expression of RTK may contribute to epigenic implication of hepatoma formation.